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BIS HOUGH I am a Stranger to, 
5 your Perſon, yet I am not, Sit, 

* lad * Stranger to the Reputation 

| tz you have acquired, ia that 
ö Branch of Learning which.hath_ 
been your . peculiar Study; nor ta the Authoe, 
rity = you therefore alfume in things o- 
reign, to your Proteſſion, nor to the Abuſe that 
you, and too many more of the like Charac- 
ter, are known to make of ſuch ' undue Au- 
thority, to the mifleading,of unwary Perſons - 
in matters of the higheſt  Concernment, and 
whereot your mathematical Knowledge can 
by no means qualify you to be a competent 
E 


|; 
| 


The Analyſt, 
thdine one to Aiſregard the Judgment of Men 
in Foinrs which Wy have . conſide red ar 


exanincd. But ſcrcral who make the loudeſt 


Claim to thoſe Qualities, do, nevercneleſs, the 
very thing they wouid ſeem to deſpiſe, clothi 

themicl\cs in the Livery of other Men's 
Opinions, and putting on a general Deterence 
for the Judgment of you, Gentlemen, who are 


prelumed to be of all Men the greateſt Maſ- 


ters Of Reaſon, to be moſt converſant about 
diſtinct Ideas, and never to take things upon 
truit, but always clearly to ſee your way, as 
Man whoſe conſtant Employment is the dedu- 
cing Truth by the juſteſt Inference from the 
moit evident Principles. With this Bias on 
their Minds, they Fabmit to your Deciſions 
where you have no right ro decide. And that 
this is one ſhort way of making Infidels 1 am 


II. Whereas then it is ſuppoſed, that you 
apprehend more diſtinctly, conſider more cloſe- 
ly, inter more juftly, conclude more accurate- 
ly than other Men, and that you are there- 
fore leſs religions becauſe more judicious, I 
ſhall claim the Privilege of a Free-Thinker ; 


and take the Liberty to inquire into the Ob- 
xe, Principles, and Method of Demonſtration 


admitted by the Mathematicians of the pre- 
ſent Age, with the ſame Freedom that you 


preſume to treat the Principles and Myfterics 
of Religion; to the end, that all Men may 


ſee 


rere .c424 4 we. 
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ſee what Right you have to or what Eg · 
couragement others haye to follow yay. Ir 
hath been an old Remark that Geometry is an 
excellent Logic, And it muſt be owned, that 
when the Definitions are clear; when the Poſ- 
tulata cannot be refuſed, nor the Axioms de- 
nied; when from the diſtinct Contemplation 
and Compariſon of Figures, their Properties 
are derived, by a perpetual well · connected 
Chain of Conſequences, the Objects being ſtill 
kept in view, and the Attention ever fixed 
upon them; there is acquired an Habit of Res» 
ſoning, cloſe and exact and methodical: which 
Habit ſtrengthens and ſharpens the Mind, and 
being transferred to other Sub is of genes 
ral Uſe in the Inquiry after Truth But how 
far this is the caſe of our Geometrical Analyſts, 
it may be worth while to conſider. 


III. The Method of Fluxions is the general 
Key, by help whereof the modern Mathemg- 
ticians unlock the Secrets of Geometry, and 
conſequently of Nature. And as it is that 
which hath enabled them ſo remarkably to out- 
the Antients in diſcovering Theorems and 
farin Problems, the Exerciſe and Applica- 
tion thereof is become the main, if got ſol 
Employment of all thoſe who in this Age paſs 
for profound Geometers, But whether this 
Method be clear or obſcure, conſiſtent or re- 
pugnant, demonſtrative or precarious, as I 


mall inquire with the utmoſt Impartiality, fo 
I 


. ²˙ ¹üö1 ö 
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I ſubmit my Inquiry to your own Judgment, 


and that of every candid Reader. Lines are 


ſuppoſed to be generated * by the Motion of 


Points, Planes by the motion of Lines, and 
Solids by the motion of Planes. And whereas 
Quantities generated in equal times are greater 
or leſſer, according to the greater or leſſer 
Velocity, wherewith they increaſe and are ge- 
nerated, a Method hath been found to deter- 
mine Quantities from the Velocitics of their 
generating Motions. And ſuch Velocities are 
called Fluxions: and the Quantities generated 
are called flowing Quantities. Theſe Fluxions 
are {aid to be nearly as the Increments of the 
flowing Quantities, generated in the leaft e- 
qual Particles of Time; and to be accurately 
in the firſt Proportion of the naſcent, or in 
the laſt of the evaneſcent Increments. Some- 
times, inſtead of Velocities, the momentane- 
ous Increments or Decrements of undetermin- 
ed flowing Quantities are confidered, under 
the Appellation of Moments. 


- IV. By Moments we arc not to underſtand 
finite Particles. Theſe are faid not to be 
Moments, but Quantities generated from Mo- 
ments, which laſt are only the naſcent Prin- 
ciples of finite Quantities. It is ſaid, that the 
minuteſt Errors are not to be neglected in 
Mathematics: that the Fluxions are Celeri- 
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ties, not proportional to the finite Increments 
though ever ſo ſmall; but only to the Mo- 
ments or naſcent Increinents, whereof the Pro- 
portion alone, and, not the Magnitude, is con- 
ſidered; And of the aſoreſaid Fluxions there 
be other Fluxions, which Fluxions of Flux=. 
ions are called ſecond Fluxions. ' And the 
Fluxions of theſe ſecond Fluxions are called 
third Fluxions: and ſo on, fourth, fifth, fixth, 
Sc. ad infinitum: Now as our Senſe is ſtrain- 
5 re puzzled with the Perception of Ob- 
je 


Ideas of the leaſt Particles of Time, or the leaſt 


Increments generated therein: and much more 


ſo to comprehend the Moments, or thoſe In- 
crements of the flowing Quantities in fatu raſe 
centi, in their very firit Origin or Beginning to 


exiſt, before they become finite Particles. 
And it ſeems ſtill more difficulty to conceive / 
the abſtracted Velocities of ſuch naſcent im- 
dae Entities. But the Veloeitics of the 

elocitics, the ſecond, third, ſourth and fifth 


Velocities, Ec. exceed, if I miſtake 'not, all 


Human Underſtanding, The further the Mind 
analyſeth and purſueth theſe 'fugitive Ideas, 


the more it is loſt and bewildered; the Ob- 


s, at firſt flecting and minute, ſoon vaniſu- 


ing out of ſight. Certainly in any Senſe a 
ſecond or third Fluxion ſeems an obſcure Myſ- 
tery. The incipient Celerity of an incipient 
N lerity, 


extremely minute, even ſo the Imagina- 
tion, which Faculty derives from Senſe, is 
very much ſtrained and puzzled to frame clear 
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ity, the nafcent 3 of a naſcetit 
Au eee 
— of it mill if | ml 
clear of it wall, — n 
be found impoſſible, whether it be ſo or 57 
1 to the trial of every thinking Reader. 
if a ſecond Fluxion de inconcrivable, 
what are we to think of third, fourth, fifth 
err | 


V. The | Mathertaticians are ſuppo⸗ 
fed by dome, _ to proceed in a 
manner; leſs accurate perhaps and geometri- 
cal, yet more intelligible. Inflced of flowing 
Quantities and their — hay conhder 
the variable finite Quantities, 
dimi by the cofitinual Addition or dab⸗ 
ductiom of ininĩtely fmall Quantities. Inſtead 
of the Velocities — Increments are 
generated, they conifidet the Increments or De- 
crements —— which. they call Diſſe-· 
2s add which ate fuppoſed to be infinite 
2 The Difference of a Line is an in- 

nitel little Line; of 4 Plane an infinitely 
little They ſuppoſe finite Quantitics 
to conſiſt of Parts infinitely little, and Curves 
to be Polygotis, — Sides tre infinite- 
ly little, which by the Angles they make one 
with another determiric the Oo Carvity of the 
Line. No to conceive 4 Quantity infinite» - 
ly ſmall, that is, infinitcly leſs than 


any ſenſi- 
be or imagiuadle Quanity or any the Po 
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N 
leaſt finite Magnitude, is, I confeſs, above my 
Capacity. But to conceiye a Part of fuch in- 
finitely ſmall Quantity, that ſhall be till infi- 
nitely leſs than it, and conſequently though 
multiply d infinitely ſhall never equal the mi- 
nuteſt finite Quantity, is, I ſuſpect, an infinit 
Difficulty to any Man whatſoever ; and will 
be allowed ſuch by thoſe who candidly ſay 
what they think; provided they really think 
and reflect, and do not take things upon truſt. 


VI. And yet in the calculus. differentialis, 
which Method ſeryes to all the ſame Intents 
and Ends with that of, Fluxions, our modern 
Analyſts are not content to conſider only the 
Differences of finite Quaatities: they alſo con- 


' fider the Differences of thoſe Differences, and 


the Differences of the Differences of the fuk 
Differences. And ſo on ad inſinitum. That 
is, they conſider Quantities infinitely leſs than 
theelcaſt diſcernible Quantity; and others ins 
finitely leſs than thoſe infinitely, ſmall ones 3 
and ſtill others innen leſs than tha pres 
ceding Infiniteſimals, an 
or Limit. Inſomuch that ue are to admit an 
infinite Succeſſion of Infiniteſimals, each infi-· 
nitely leſs than the ſoregoing, and infinitely 
reater than the following. As there are firſt; 
HAT third, fourth, fifth, c. Fluxions, fo 
there are Differences, firſt, ſecond, third, fourth 
Sc. in an infinite Progreſſion towards nothing; 
which you till approach and never arrive at. 
| | C And 


ſo on without Fad 
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And ( which is moſt ftrange) although you 


ſhould take a Million of Millions of theſe In- 
finireſimal, each whereof is ſuppoſed infinitely 
greater than ſome other real Magnitude, and 
add them to the leaſt given Quantity, it ſhall 
be never the bigger. For this is one of the 
modeſt pofiulzta of our modern Mathematici- 
ans, ahd is a Corner- ſtone or Ground-work of 


their Speculations: 


VII. All theſe Points, I ſay, are ſuppoſed 
and believed by certain rigorous Exactors of 
Evidence in Religion, Men who pretend to 
believe no further than they can ſee. That 
Men, who have been converfant only about 
clear Points, ſhould with Difficulty admit ob- 
ure ones might not ſeem altogether unac- 
countable: But he who can digeſt a ſecond or 
third Fluxion, 'a fecond or third Difference, 
heed not, methinks, be ſqueamiſh about any 
Point in Divinity: There is a natural Pre- 
ſumption that Mens Faculties arg made alike: 
It is on this Suppoſition that they attempt to 
argue and convince one another. What, there 
fore, ſhall appear evidently impoſhble and re- 
pugnant to one, may be preſumed the fame 
to another. But with what Appearance of 
Reaſon ſhall any Man preſume to fay, that 
M viteries may not be Objects of Faith, at tho 
fame time that he himſelf admits ſuch obſcure 
Myſteries to be the Object of Science? 


VIII. It 
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VIII. It muft indeed be acknowledged; the 
modern Mathematicians do not conſider theſe 
Points as Myſteries, but as clearly conceived 
and maſtered by their comprehenſive Minds. 
They ſcruple nut to ſay, that by the help of 
theſe new Analytics they can penetrate into 
Infinity it ſelf: That they can even extend 
their Views beyond Infinity: that their Art 
comprehends not only Infinite, but Infinite of 
Infinite (as they expreſs it) or an Infinity of 
Infinites. But, notwithſtanding all theſe Af 
ſertions and Pretenlions, it may be juſtly gueſ- 
tioned whether, as other Men in other Inquis 
ries are often deceived by Words or Term 
ſo they likewiſe are not wonderfull 1 
and deluded by their own peculiar . Sym- 
bols, or Species. Nothing is eaſier than to de- 
viſe s Notations for Fluxions and 
Infiniteſimals of the firſt, ſecond, third, fourth 
and ſubſequent Orders, proceeding in the ſame 


regular Form without End or Limit x. x, x. x. 
Sc. or dx. ddx. dddx. ddddx. Cc. Theſe Ex- 
8 indeed are clear and diſtinct, and the 
find finds no Difficulty in concei ing them to 
be continuzd beyond any aſſignable Bounds. 
But if we remove the Veil and look under- 
neath, if laying aſide the Expreſſions we ſet 
dur ſelves attentively to conſider the things 

themſelves, which arc ſuppoſed to be expreſſed 
or marked thereby, we ſhall diſcover much 


Emptineſs, Darkneſs, and Conſuſion; nay, 1 
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13 not, direct Impoſſibilities and Con- 
Ictions Whether this be the Caſe or no, 
every thinking Reader is intreated to examine 
And judge for himſelf. * © | 
IX. Having conſidered the Object, I pro- 
ceed to confer the Principles of this new A- 
nalyſis by Momentums, Fluxions, or Infinite- 
fimals 3 wherein if it ſhall appear that your 
capital Points, upon which the reſt are v7 90 
ſed to depend, include Error and falſe Rea- 
ſoning; it will then follow that you, who 
are at a loſs' to conduct your ſelves, cannot 
with any Decency ſet up tor Guides to other 
Men: The main Point in the Method of Flux- 
ions is to obtain the Fluxion or Momentum of 
the Rectangle or Product of two indetermi- 
nate Quantities, © Inaſmuch as from thence are 
derived Rules for obtaining the Fluxidons of 
all other Products and Powers; be the Coct- 
ficients or the Indexes what they will, Integers 
or Fractions, rational or ſurd. Now this fun- 
damental Point one would think ſhould be very 
clearly made out, conſidering how much is 
built upon it, and that its Influence extends 
threpghout the whole Analyſis. But let the 
Reader judge. This is given for Demonſtra- 
tion. * Suppoſe the Product or Rectangle 
AB mereaſed by continual Motion: and that 
the momentancous Increments of the Sides A 


and B arc 4 and d When the Sides A and B 


* Naturalis Philoſophiz principia mathematica, 1. 2. 


were 
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were deſicient, or leſſer by one half of their 
Moments, the Rectangle was A=—iax E= 
i. c. AB—-taB-ib A++ ab. And as ſoon 
as the Sides A and B are increaſed by the o- 
ther two halves of their Moments, the Rect- 
angle becomes AT Ta x B&kb or A B+4 
aB+ib ATI. From the latter Rectan- 
gle ſubduct the former, and the remaining dif 
terence will be a BA. Therefore the In- 
crement of the Rectangle generated by the in- 
tire Increments 4 and b is a B A. Q. E. D. 
But it is plain that the dĩrect and true Method 
to obtain the Moment or Increment of the 
Rectangle AB, is to take the Sides as increaſed 
by their whole Increments, and ſo Pi 
them together, A by B, the Produ 
whereof ABT a B+b Aa b is the augmen- 
ted Rectangle; whence if we ſubduct 4 B, the 
Remainder a B+b 4+ 4b will be the true 
Increment of the Rectangle, exceeding that 
which was obtained by the former illegitimate 
and indirect Method by the Quantity ab. And 
this holds univerſally by the Quantities @ and þ 
be what they will, big or little, finite or infiniteſi- 
mal, Increments, Moments, or Velocities. Nor 
will it avail to ſay that ab is a Quantity exceed» 
ing ſmall : Since we are told that in rebus mathe- 
maticis errores quam minin non ſuns contemnends 


X. Such Reaſoning as this for Demonſtra - 


Iatrod. ad Quadraturam Curvarum. 


tion, 
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tion, nothing but the Obſcurity of the Subject 
could have encouraged or induced the great Au- 
thor of the Fluxionary Method to put upon his 


Followers, and nothing butan implicit Deterence 


to Authority could move them to admit. The 
Caſc indeed is difficult. There can be nothing 
done till you have got rid of the Quantity a6. In 
order to this the Notion of Fluxions is ſhifted : 
Fe is in various Lights: - Points which 
ſhould be clear as firſt Principles are puzzled ; 
and Terms which ſhould be ſteadily uſcd are am- 
biguous. But notwithſtanding all this Addreſs 
and Skillthe point of getting rid of a h cannot be 
obtained by legitimate Reaſoning. If a Man by 
Methods, not geometrical or demonſtrative, 
ſhall have ſatisfied himſelf of the Uſefulneſs of 
certain Rules; which he afterwards ſhall pro- 
poſe to his Diſciples for undoubted Truths; 
which he undertakes to demonſtrate in a ſub- 


til Manner, and by the Help of nice and in- 


tricate Notions; it is not hard to conceive 
that fuch his Diſciples may, to ſave themſelves 
the Trouble of Thinking, be inclined to con- 
found the Uſefulneſs of a Rule with the Cer- 
tainty of a Truth, and accept the one for the 
other; eſpecially it they are Men accuftomed 
rather to compute than to think; carneft rather 
to go on faſt and far, than ſollicitous to ſet out 
wanly and ſee their Way diſtinctly. 


KT, The Points or meer Limits of naſcent 


Lines are undoubtedly equal, as having no more 
Mag- 


282.3722. g engeren 
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magnitude one than another, a Limit as ſuch 
being no Quantity. If by a Momentum you! 
mean more than the initial Limit, it muſt be 
either a finite Quantity or an Inſiniteſimal. 
But all finite Quantitics are expreſly excluded 
from the Notion of a Momentum. Therefore 
the Momentum muſt be an Infiniteſimal. And 
indeed, though much Artifice hath been em- 
ploy'd to eſcape or avoid the admiſſion of Quan- 
tities infinitely ſmall, yet it ſeems ĩneſſectual. 
For ought I fee; you can admit no Quantity as 
a Medium between a finite Quantity and no- 
thing, without admitting Infinitefimals,” An 
Increment generated in a finite Particle of 
Time, is it ſelf a finits Particle; and cannot 
therefore be a Momentum. You muſt there- 
fore take an Infinitefimal Part of Time wheres 
in to generate your Momentum. It is faid, 
the Magnitude of Momeats is not conſidered © 
And yet theſe ſame Moments are ſuppoſed 
to be divided into Parts. This is not eaſy 
to conceive, nor more than it is why we ſhould 
take Quantities leſs than 4 and B in order to 
obtain the Increment of A B, of which pro- 
ceeding it muſt be owned the final Cauſe os 


Motive is obvious; but it is not fo obvious or " 
caſy to explain a juſt and legitimate Reaſon © 


for it, or ſhew it to be Geometrical. 


XII. From the foregoing Principle ſo * 
monſtrated, the 3 Rule for finding the. 
Fluxion of any Power of a flowing Quantity 
| 1& 


a— _— 


24 The Analyſt. 
is derived . But; as there ſeems to have been 
ſome inward Scruple or Conſciouſneſs of deſect 
in the foregoing Demonſtration, and as this find- 
the F —.— of a GEN — Point of 
runaty Importance, it therefore been 
1 proper to demonſtrate the ſame in a 
dificrent Manner independent of the foregoing 
Demonſtration. But whether this other Me- 
thod be more legitimate and concluſive than 
the former; I proceed now to examine; and in 
order thereto ſhall premiſe the following Lem- 
ma. If with a View to demonſtrate - any 
< Propoſition, a certain Point is ſuppoſed, by 
« yirtue of which certain other Points are at- 
< tained ;; and ſuch ſuppoſed Point be it ſelf aſ- 
« terwards deſtroyed or rejected by a contrary 
« Suppoſition ; in that caſe, | if the other 
4 Points, attained thereby and conſequent there- 
& upon, muſt alſo be deſtroyed and rejected, ſo 
« as from thence forward to be no more ſuppo- 
« fed or applied in the Demonſtration. ” his 
is ſo plain as to need no Proot. | 


pH no S, iu , . Es 2 


XIII. Now the other Method of obtaining 
a Rule to find the Fluxion of any Power is as 
follows. Let the P x flow uniformly, 
and be it propoſed to find the Fluxion of 
un. In the ſame time that x by flowing becomes 


„o, the Power xn becomes x Po n, i. e. by 
. * Philoſophis tiaturalis principia Mathematica, lib. 2. 
7. | | | 

; ck the 
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the Method of infinite Series xu. = 
„„ 2 1 3 8 n 
＋— & f ec. and the Increments o und 


2 11 


00x1n—2+ Ec. are one to a- 
2 nn—n _ | 8 
nother as I to n - 1+ — gx1t—2+ Cs. 


Let now the Increments vaniſh, and their laſk 
Proportion will be 1 to = i. But it ſhould 
ſeem that this reaſoning is not fair or conclu» 
five. For when it is ſaid, let the Increments 
vaniſh, 3. e. let the Increments be nothing, or 
let there be no Inctements, the former Suppo- 


10 xn—1+ 


ſition that the Increments were ſomething, or 


that there were Increments, 1s deſtroyed, and 
yet a Conſequence of that Suppoſition, 7. e. an 
Expreſſion got by virtue thereof, is retained, 
Which, by the foregoing Lemma, is a falſg 
way of reaſoning. Certainly when we ſuppoſe 
the Increments to vanith, we muſt ſuppoſe 
their Proportions, their Expreſſions, and every. 
2 elſe derived from the Suppoſition of theig 
5 2 to vaniſh with them. | | 


XIV. Tomake this Point plainer, I ſhall uns 
fold the reaſoning, and propoſe it in a ſuller 
light to your View. It amounts therefore to 
this, or may in other Words be thus cxpreficd. 
I ſuppoſe that the Quantity & flows, and by 
flowing is increaſed, and its Increment I call a, 
ſo that by flowing it becomes x +0. And ag 
x lacrealcth, it follows _ every Power of x 

| is 
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is likewiſc increaſed in a due Proportion. There- 
fore as x becomes x c, #* will become 
* +0 | n: that is, according to the Method of 


infinite Series, xn 4-1 . 


Z 
Sc. And if from the two augmented Quan. 
tities we ſubduct the Root and the Power 
reſpectively, we ſhall have remaining the 
two Increments, to wit, o and yox*—1 + 


. 00x" 3+ ee. which Increments, being 
— 
both divided by the common Diviſor o, yield 


the Quotietits 1 and 931—I1+——g 2 


1 

Se. which are therefore Exponents of the Ra- 
tio of the Increments. Hitherto I have ſup- 
poſed that x flows, that x hath a real Increment 
that 0 is ſomething. And I have proceeded all 
along on that Suppoſition, without which I 
ſhould not have becn able to have made fo 
much as one ſingle Step. From that Suppo- 
ſition it is that I get at the Increment of & 
that T am able to compare it with the Incre- 
ment of x, and that I find the Proportion be- 
eween the two Increments. I now beg leave 
to make a new Suppoſition contrary to the 
Firſt, i. . EF will ſuppoſc that there 1s no In- 
crement of x, or that o is nothing; which Se- 
cond Suppoſition deſtroys my firſt, and is in- 

conlittent 


004n—2+ 
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conſiſtent with it, and therefore with every 
thing that ſuppoſeth it, I do nevertheleſs beg 
leave to retain * »—1, which is an Expreſſion 
obtained in Virtuc of my Firſt eri 
which neceſſarily pre- ſuppoſed ſuch Suppoſiti- 
on, and which could not be obtained without 
it. All which ſeems a moſt inconſiſtent Way 
of arguing, and ſuch as would not be allowed of 
in Divinity. 


XV. Nothing is plainer than that no juſt 
Concluſion can be directly drawn from two in- 
conſiſtent Suppoſitions. You may indeed ſup» 
poſe any Thing poſſible ; But afterwards you 
may not Canals any Thing that deſtroys what 
E firſt ſuppoſed. Or if you do, you muſt 

gin de novo. If therefore you ſuppoſe that 
the Augments vaniſh, i. e. that there are no 
Augments, you arc to begin again, and ſce 
what follows from ſuch Suppoſition. But no- 
thing will follow to your Purpoſe. You can= 
not by that means ever arrive at your Con- 
cluſion, or ſucceed in, what is called by the 
celebrated Author, the Inveſtigation. of the 
firſt or laſt Proportions of naſcent and evane- 
ſcent Quantities, by inſtituting the Analyſis in 
finite Ones. I repeat it again: You are at Li- 
berty to make any poſſible Suppoſition: And 
you may deſtroy one Suppoſition * : 

ut then you may not retain the Conſequen- 
ces, or any Part of the Conſequences ot your 


firſt Suppoſitioa ſo deſtroyed. I admit that 
Sigus 
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Signs may be made to denote either any 
hing” or Nothing : And conſequently that 
in the original Notation x , o might have 
ſignified either an Increment or nothing. But 
then which of theſe ſoever you make it ſig- 
nify, 2 muſt argue conſiſtently wich ſuch its 
Signification, and not proceed upon a double 
eaning : Which to do were a maniicit So- 
— Whether you argue in Symbols or in 
ords, the Rules of right Reaſon are ſtill 
the Tame, Nor can it be ſuppoſed, you will 
owt a Privilege in Mathematicks to be exempt 
e 1:90] 
7 „ 


XVI. If you aſſume at firſt a Quantity in- 


ereaſed by nothing, and in the Expreſſion. 


x +0, o ſtands for nothing, upon this Suppoſi- 
tion as there is no Increment of the Root, 
ſo there will be no Increment of the Power; 
and conſequently there will be none except the 
Firſt, of all thoſe Members of the Series 
conſtituting the Power of the Binomial; and 
will therefore never come to your Expreſſion 
of 4 Pluxion legitimately by ſuch Method. 
Hence 'you are driven into the fallacious Way 
of proceeding to a certain Point on the Supe 
tion” of an Increment, and then at once 
iſting your Suppoſition to that of no Incre- 
ment. There may ſeem great Skill in doing 
this at à certain Point or Period. Since if 
this Second Suppoſition had been made before 
the common Diviſion by e, all had vaniſhed at 
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once, and you muſt have got nothing by your 
Suppolition. Whereas by this Artitce of. firſt 


dividing, and then changing your Suppoſition, 


22 retain 1 and α n= 1. But, notwithſtand- 
ng all this Addreſs to cover it, the Fallacy 
is ſtill the ſame. For whether it be done ſoon- 
er or later, when once the Second Suppoſiti- 
on or Aſſumption is made, in the ſame Inſtant 
the former Aſſumption and all that you got by 
it is deſtroyed, and goes out together. And 
this is univerſally True, be the Subject what 
it will, throughout all the Branches of humane 
Knowledge; in any other of which, I believe 
Men would hardly admit ſuch a reaſoning as 
this, which in Mathematicks is accepted eos 


monſtration. | | 


XVII. It may not be amiſs to obſerve, that 
the Method for finding the Fluxion of a Rect- 
angle of tuo flowing Quantitics, as it is ſet 
forth in the Treatiſe of Quadratures, differs 
from the abovementioned taken from the Se- 
cond Book of the Principles, and is in Eſſect 
the ſame with that uſed in the calculus diffe- 
' rentialis *. For the ſuppoſing a Quantity in- 

+ finitely diminiſhed and theretore rejecting it, 
is in Effect the rejecting an Infiniteſimal; and 
indeed it requires a marvellous Sharpneſs of 
Diſcernment, to be able to diſtinguiſh between 
evaneſcent Increments and infiniteſimal Difſer- 


* Analyſe des infiniment petits, part. 1. prop. 3. 
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Ences, Tt _y perhaps be ſaid that the Quan» 
tity being infinitely diminiſhed becomes no- 
thing, and ſo nothing is rejected. But ac- 
eording to the received Principles It is evident, 
that no Geometrical Quantity, can by any Di- 
viſion or Subdiviſion whatſocyer be exhauſted, 
or reduced to nothing. Conſidering the va- 
rious Arts and Devices uſed by the great Au- 
thor of the Fluxionary Method: in how many 
ights he placeth his Fluxions: and in what 
different Ways he attempts to demonſtrate the 
ſame Point: one would be inclined to think, he 
was himſelf ſuſpicious of the Juſtneſs of his own 
Demonſtrations ; and that he was not enough 
Pleaſed with any one Notion ſteadily to ad- 
here to it. Thus much at leaſt is plain, that 
he owned himſelf ſatisfied concerning certain 
Points, which nevertheleſs he would not under- 
take to demonſtrate to others. Whether 
this Satisfaction aroſe from tentative Methods 
or Inductions; which have often been admit- 
ted by Mathematicians, (for Inftance by Dr. 
Wallis in his Arithmetic of Infinites) is what 
F ſhall not pretend to determine. But, whatc- 
ver the Caſe might have been with reſpe to 
the Author, it appears that his Followers have 
ſhewn themſelves more eager in applying his 
Method, than accurate in examining his Prin- 
ciples. 


Se Letter to Collins, Nov. 9, 1679. 
XVIII. 
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XVIII. It is curious to obſerve, what ſub- 
tilty and skill this 2 Genius employs ta 
ſtruggle with an inſuperable Difficulty 5 and 
through what Labyrinths he endeavours to eſ- 
cape the Doctrine of Infiniteſimals; which as it 
intrudes upon him whether he will or no, fo 
it is admitted and embraced hy others with- 
out the leaſt Repugnance. Leibnitz and his 
Followers in their ca/culus differentialis makin 
no manner of Scruple, Firſt to ſuppoſe, and 
Secondly to reject Quantities infinitely ſmall *: 
with what clearnefs in the Apprehenſion and 
juſtneſs in the Reaſoning, any thinking Man, 
who is not 9 in favour of thoſe 
Things, may caſily diſcern. The Notion or 
Idea of an infiniteſimal Quantity, as it is an 
Object ſimply apprehended by the Mind, hath 
been already conſidered *. I ſhall now only 
obſerve as to the Method of getting rid of 
ſuch Quantities, that it is done without the 
leaſt Ceremony. As in Fluxions the Point of 
firſt Importance, and which paves the Way to 
the Reſt, is to find the Fluxion of a Product 
of two indeterminate Quantities, ſo in the 
calculus Ne (which Method is ſuppo- 
ſed to have been borrowed from the Former 
with ſome ſmall Altcrations) the main Point 
is to obtain the Difference of ſuch Product. 
Now the Rule for this is got by rejecting the 


2 feet. F. and 6, 
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P or mage of the 3 And 
in general it is ſuppoſed, that no Quantity is 
bigger or leſſer aue Addition or Sebdae: 


jon of its Infinitefimal : and conſequently no 
can ariſe from ſuch rejection of Infinite- 


: " þ. : * = ö : | ; 
XIX. And yet it ſhould ſeem that, what- 
ever Errors are admitted in the Premiſes, pro- 
portional Errors ought to be apprehended in 
Concluſion, be they finite or infiniteſimal | 
and therefore the '=*275« of Geometry requires 
nothing ſhould be neglected of rejected. In 
nfwer to this you will perhaps ſay, that the 
uſions are accurately true, and that there- 
ſore the Principles and Methods from whence 
they are derived muſt be ſo too. But this in- 
verted Way of demonſtrating your Principles 
by your Concluſions, as it would be peculiar to 
vou Gentlemen, ſo it is contrary to the Rules 


_ of Logic. The Truth of the Concluſion will 


not prove either the Form or the Matter of 
4 Syllogiſm to be true; inaſmuch as the Illati- 
on might have been wrong or the Premiſes 
falſe, and the Concluſion nevertheleſs true, 
though not in Virtue of ſuch Illation or of 


ſuch Premiſes. I * that in every other Sci- 


ence Men prove their Concluſions by their 
Frinciples, and not their Principles by the Con- 
cluſions, But if in yours you ſhould allow 
your ſelves this unnatural Way of procecding, 
the Conſequence would be that you muſt take 


up 
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up with Induction, and bid adieu to Demons 
ſtration. And it you ſubmit to this, your Ads 
thority will no longer lead the Way in Points 
of Reaſon and Science. 9 +0 OR 


RR. T have no Controverſy about your Con- 
cluſions, but only about your Logic and Me- 
thod. How you demonſtrate? What Objects 
you are converſant with, and whether you cons 
ceive them clearly? What Principles you pro- 
ceed upon; how found they may be; and how 

you apply them? It muſt be remembred that 

am not concerned about the Truth of your * * 
"Theorems, but only about the Way of com- 
ing at them; whether it be legitimate or ille- 
gitimate, clear or obſcure, ſcientific or tent 
tive. To prevent all poſſibility of your miſta- 
king me, I beg leave to repeat and inſiſt, that 
I conſider the Geometrical Analyſt as a Logi- 
cian, i. e. ſo far forth as he Reaſons and Ar- 
gues, and his Mathematical Concluſions, not in 
themfelves, but in their Premiſes ;, not as trus ; 
or falſe, uſeful or inſignificant, but as derived | 
from ſuch Principles, and by fuch Inferences. 4 
And furaſmuch as it may perhaps ſeem an un- 
accountable Paradox, that Mathematicians ; 
ſhould deduce true Propolitions from falſe Prifi- | 
ciples, be right in the Concluſion, and yet err ö 
in the Premiſes ; I ſhall endeavour particularly 
to explain why this may come to pals, and ſhew 
how Error may bring forth Truth, though it 
cannot bring forth Science. ng . 

XXI. 
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XXI. In order therefore to clear up this 
Point, we will ſuppoſe for Inſtance that a 
Tangent is to be drawn to a Parabola, and 
oi examine the Progreſs of this Aﬀair, as it 
is performed by infiniteſimal Differences. 


1 "IX WF "Eu bs 
Let AB be a Curve, the Abſciſſe AP= x, the 
Ordinate By, the Difference of the Ab- t 
ſeiſſe Y M= Ad, the Difference of the Ordi- ! 
nate RN = A. Now by ſuppoſing the Curve | 


to be a Polygon, and conſequently B N, the 
Increment or Difference of the Curve, to be a 
+4 {prog | ſtraight 
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ſtraight Line coincident with the Tangent, and 
the Küerential Triangle BRN to be fimilar 
to the Triangle TPB the Subtangent PT is 
found a fourth Proportional to RN RB: 
B: that is to dye dx: . Hence the Sub- 


1d x - x 
tangent will be —. But herein there is an 


Error arifing ſrom the forementioned falſe'Sup-- 


poſition, whence the Value of PT comes out 
greater than the Truth : for in Reality it 1s 
not the Triangle R NB but RLB, which is 
ſimilar to H, and therefore (inſtead of RN) 


R L ſhould have been the firſt Term of the 
Proportion, i. e. RN NIL, i.e. dyt+2 ©. 
whence the true Expreſſion for the Subrangent 


dx | | ; 
ſhould have been — There was thereſore 


451 | 
an Error of Deſect in making d y the Diviſor: 
which Error was equal to z, i. e. NL the Line 


comprehended between the Curve and the Tan- 

gent. Now by the Nature of the Curve yy 

=p x, ſuppoſing p to be the Parameter, 'whence 

by the Rule of Difſercnces 2ydy=pd x and 
pdx | 

 dy=——, But if you multiply y + by it (elf, 


2y 
and retain the whole Product without re jecting 
the Square of the Difference, it will then come out, 
by ſubſtituting the augmented Quantities in _ 
| pdx dydy 


* 


Equation of the Curve, that 432 -- 
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truly. There was thereſore an Error of Ex- 
| " pdx r 
ceſs in making 4y=—, which followed from 


- | | Tot © pF | 1 3 

the crroncous Rule of Differences. Aud the 
| ; dydy 5 

Meaſure of this ſecond Error is. I here- 


2 7 
fore the tug Errors. being cqual and con- 
trary deftroy each other ; the firſt Error of 
Detect being corrected by a ſecond. Error of 
Exceſs. i Wh K 2 


"| 0 = 
XXII. If you had committed only one 
Error, you would not have come at a true 
Solution of the Problem. But by Virtue of a 
twofold Miſtake you arrive, though not at Sci- 
ence, yet at Truth. For Science it cannot be 
called. when you proceed blindfold, and ar- 
rive at the Truth not knowing how or by 
what Means. To'demonſtrate that & is equal 


« dy dy F | : 
te —, let BR or dx be m and RN or dy 
be . By the thirty third Propoſition of the 


=_ - 


firſt Book of the Conics of Apollonius, and from 
ſimilar Triangles, as 2x to ſo is 1 to n ＋ 2 


= 12 Likewiſe ſrom the Nature of the Pa- 


2 X | 
rabola 5 An HA =xp+ mp, and 252 ＋ 
| 1 . 271 tw | 
1 = whereſore — — and becauſe 


? 
79 


The Analyſt. 37. 
ET. 7 will be equal to . Therefore 
4 70 gr” T3 7 7 | | 
ſubſtituting theſp; Values inſtead: of m and. x 


| NG my a5ynptynep _ 
we ſhall have 1 +2=—=S——— i. e: 


28 277}. | 

A Au . 8 
n+ 2 -: which being reduced gives 
nn dydy | rt 4 14 | 183 
g=—=— E D. 5 > 
/  3J 27 172 5 , 5 


XXIII. Now I obſerve in the firſt Place, 
that the Concluſion comes out right, not be- 
cauſe the rejected Square of dz. was infinitely, 
Small; but becauſe this Error was compenſated, 
by another contrary and equal Error. I ob- 
ſerve in the ſecond Place, that whatever" is re- 
jected, be it ever ſo ſmall, if it be real and 
conſequently makes a real Error in the Premi- 
ſes, it will produce a proportional real Error; 
in the Concluſion. Your Theorems therefore 
cannot be accurately True, nor your Problems 
accurately Solved, in Virtue of Premiſes, which 
themſelves are not accurate, it being a Rule 
in = that Conclufio ſequitur partem debilio- 
rem. Therefore I obſerve in the third Place, 
that when the Concluſion is evident and the 
Premiſes obſcure, or the Conclution accurate 
and the Premiſes inaccurate, we may fafel 
pronounce that ſuch Conclution is neither evi- 
dent nor accurate, in Virtue of thoſe obſcure 

inaccurate 
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inaccurate Premiſcs or Principles ; but in Vir- 
tue of ſome other Principles which perhaps the 
Demonſtrator himſelf never knew or thought 
of. I obſerve in the laſt Place, that in Caſe the 
Differences are ſuppoſed finite Quantities ever 
fo great, the Concluſion will nevertheleſs com 
out the ſame 2 inaſmuch as the rejected Quanti- 
jes are legitimatcly thrown | 
Fnalthe t for another Reaſon, to wit, be- 
cauſe of contrary ' which deſtroying 
each other do upon the whole cauſe that no- 
thing is really, though ſomething is apparent- 
ly thro Ape to“ Fare — * holds e- 
nally, with re to Quantities finite as well 
S indien, great as well as ſmall, a Foot 
or a Yard long as well as the minuteſt Tncre- 


XXIV, For the fuller Illuſtration of this 
Point, I ſhall conſider it in another Light, 
and xg en finite Quantities to the 
Concluſion, I ſhall only hen make uſe of one 


InfiniteGmat.. 


8 


Infiniteſimal. Suppoſe the ſtraight Line M 
on 33 che Fare 5 
Ra Tangent at oint R, 
the Abſciſ NR and O S Ordinates. Let 
AN be ll rs O, and R Þ be drawn pa- 
rallel to NO. Suppoſe 4N=x, NR y, 
NO Su, PSD, the ſubſecant MN = 5. Let 
the Equation y=x x expreſs the Nature of the 
Curve: and ſuppoſing y and x increaſed b 
their finite Increments, we get y + . 
2 xv + vv hence the former Equation being 
ſubducted there remains z=2xv+vv. And 
by reaſon of fimilar Triangles PS: PR:: 
v 
NR: NM. i. c. 2: v: :: s=—, wherein 


7 if 
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if for y and x we ſubſtitute their Values, we 


K* X * . as 
get =s5=——, And ſuppoſing NO 
| 2zxvtvy zxtv » 
to be infinitely diminiſhed, the ſubſecant VN 
will in that Caſe coincide with the Subtangent 
NL, and v as an Infiniteſimal may be rejected 


a 
whence it follows that 5 VI. 

2 2 
which is the true Value of che Subtangent- 


And ſince this was obtained by one only Er- 
ror, i. e. by once rejecting one only Infinite- 
fimal, it ſhould ſeem, contrary to what hath 
been faid, that an infinitefimal Quantity or Diſ- 
ference may be neglected or thrown away, and 
the Concluſion nevertheleſs be accurately True, 
although there was no double Miſtake or recti- 
tying of one Error by another, as in the firſt 
e. But if this Point be throughly conſider- 
ed, we fhall find there is even here a double 
Miſtake, and that One compenſates or rectifies 
the Other. For in the firſt Place, it was ſup- 
poſed, that when NO is infinitely diminiſhed 
or becomes an Infinitefimal, then the Subſe- 
cant N M becomes equal to the Subtangent 
NL. But this is a plain Miſtake, for it is cvi- 
dent, that as a Sccant cannot be a. Tangent, ſo 
a Subſecant cannot be a Subtangent. Be the 
Difference ever ſo ſmall, yet till there is a 
Difference. And if NO be infinitely ſmall, 
Yhere will even chen be an infinitely ſmall Piſ- 
| ſerence 


& - 
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ference between N M and VL. Therefars 
NM or S was too little for your Suppoſitiong 
when you ſuppoſed it equal to N L) and | 
rror was compenſated by. & ſecotid Error 1 
throwing out v, which laſt Error made # bigs. 
ger than its true Value, and in ligy thereo 
gave the Value of the Subtangent. ;, This is 
the true State of the Caſe, however it may be 
- diſguiſed. And to this in reality it amounts 
and is at bottom the ſame Thing, if we ſhoul 
pretend to find the Sybtangent by having fir 
found, from the Equation of the Curve in 
fimilar Triangles, a general Expreſſion for all 
Subſecants, and then reducing the Subtangent 
under this general Rule, by conſidering it ag 
he Subſecant when v vaniſhes or becomes noe 
ing. % , 


XXV. | Upon the whole I obſerve; Firſt; 
that v can never be nothing ſo long as there 
is a Secant. Secondly, That the fame Line cans 
not be both Tangent and Secant. Thirdhy 
that when v of NO * yaniſheth, PS and FR 
do alſo vanith, and with them the proportionas 
Hty of the fimilar Triangles. Conſequently the 
whole Expreſſion, which was obtained by meang 
thereof and grounded thereupon, vaniſhe 
when v vaniſheth. Fourthly, that the Mctho 
for finding Secants or the Expreſſion of Seo 
ants, be it ever fo general, cannot in commog 


A ® See rhe foregoing Figure. , - | 
F - Seni 
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Senſe extend any farther than to all Sccants 
whatſoever : and, as it neceſſarily ſuppoſed ſi- 
milar Triangles, it cannot be ſuppoſed to take 
Place where there are not fimilar Triangles. 
Fiſthly, that the Subſecant will always be leſs 
than the Subtangent, and can never coincide 
with it; which Coincidence to ſuppoſe would 
be. abſurd ; for it would be ſuppoling, the 
ſame Line at the ſame Time to cut and not 
to cut another given Line, which is a maniteſt 
Contradiction, ſuch as ſubverts the Hypotheſis 
and gives a Demonſtration of its Falſheod. 
Sixt bi, If this be not admitted, J demand a 
Reaſon why any other apagogical Demonſtra- 
tion, or Demonſtration ad ab/ardum ſhould be 
admitted in Geometry rather than this : Or 
that ſome real Difference be aſſigned between 
this and others as ſuch. Seventhly, I obſerve 
that it is ſophiſtical to ſuppole NO or RP, 
PS, and SK to be finite real Lines in order 
to form the Triangle RP S, in order to ob- 
tain Proportions by ſimilar "Triangles; and 
afterwards to ſuppoſe there are no ſuch Lines, 
nor conſequently ſimilar "Triangles, and ncver- 
theleſs to retain the Conſequence of the Firſt 
Suppoſition, after ſuch Suppolition hath been 
deſtroyed by a contrary one. Erghthly, That 
although, in the preſent Caſe, by inconſiſtent 
Suppoſitions Truth may be obtained, yet that 
ſuch Truth is not demonſtrated: That ſuch Me- 
thod is not contormable to the Rules of Lo- 
gic and right Reaſon: That, however uſcſul 

Ic 


r . e . ame... aa i&.. 


becomes A D H, and the Increment of x x will 
be equal to B DHC the Increment of the 
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it may be, it muſt be conſidered only as a Pre- 


ſumption, ” a Knack, an Art rather an Arti- 
fice, but not a ſcientific Demonſtration, 


XXVI. The Doctrine premiſcd may be far» 
ther illuſtrated by the following ſimple and eaſy 
Caſe, wherein, I ſhall proceed by evaneſcent: 
Increments. Suppoſe AB, BC BD 


\ 


D. FH 


=0, and that x is equal to the Area ABC; 


It is propoſed to find the Ordinate y or BC. 


When x by flowing becomes x o, then x # 


becomes x x + 2x0+08: And the Arca 4 B Gi 


Arca, 
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Area, i. . to \BCFD+CFH. And if wg 
ppoſe the curvilinear Space C FA to be q o o, 
8x0 +F$0o=yo+ goo which divided by e 
ves 2x+0= yp +qo. And, —＋ 9 tO va- 
iſh, 2 x=y, in Which Caic 'ACH will be a 
rr the Areas ABC, CFH, 
Triangles. "Now with regard to this Reaſons 
Ing, it hath been already remarked *, that it 
is not legitimate or logical to ſuppoſe o to va- 
n=] i. e. to be nothing, i. e. that there is no 
crement,” unleſs we reject at the ſame Time 
with the Increment it ſelf every Conſequence 
of ſuch” Increment, i. e. whatſocyer could not 
be obtained but by ſuppoſing ſuch Increment. 
It muſt nevertheleſs be acknowledged, that the 
Problem is rightly foly:d, and the Concluſion 
true, fo which we are led by this Method. It 
will 8 asked, how comes it to paſs 
hat the throwing out o is attended with no 
rror in the Concluſion ? I anſwer, the true 
Reaſon hereof is plainly this : Becauſe g be- 
ing Unite, qo is cqual to o: And therefore 
2xTo—qo=y=2x, the equal Quantitics 
90, and 0 being deſtroyed by contrary Signs. 


XXVII. As on the one Hand it were ab- 
fard to get. tid bf o by ſaying, let me contra- 
dict my ſelf: Let me ſubvert my own Hy- 
ꝓpotheſis: Let me take it for granted that there 
is no Increment, at the ſame Time that I re- 


* Act. 2. 13. ſupra. LI) 
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tain a Quantity, which I could neyer have got 
a! but by aſſuming an Increment : So on the 
other Hand it would be equally wrong to ima- 


gine, that in a Geometrical Demonſtration we 


may be allowed to admit any Error, chough 
ever ſo ſmall, or that it is poſſible, in the Na- 
ture of Things, an accurate Concluſion ſhould 
be derived from inaccurate Principles. Theres 
fore o cannot be thrown out as an Infiniteſimal, 
or upon the Principle that Tnfinitefimals may be 
ſafely neglected, But only bexauſe it is de- 
ſtroyed by an equal Quantity with a negative 
Sign, whence 0—p0 is equal to nothing. And 
as it is illegitimate to Ke e an Equation, by 
ſubducting from one Side a Quantity when it is 
not to be deſtroyed, or when an equal Quantis 

is not ſubducted from the other Side of the 

uation : So it muſt be allowed a very logical 
and juſt Method of arguing, to conclude that 
if from Equals either nothing or equal Quan- 
tities are ſubducted, they ſhall ſtill remain e- 
qual. And this is a true Reaſon why no. Er- 
ror is at laſt produced by the rejecting of o. 
Which therefore muſt not be aſcribed to the 
Doctrine of e Fa Infiniteſimals,.. or 
evaneſcent Quantitics, or Momemtums, or Fluxi- 
ons. 


* 


XXVIII. Suppoſe the Caſe to be general, 
and that x" is equal to the Area 4A BC, whence 
by the Method of Fluxions the Ordinate is 
found » 5%, which we admit for true, ood 
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ſhall inquire how it is arrived at. Now if we 
ate content to come at the g T in a —-of 
mary Way, by ſuppoling that the Ratio of the 
Flutions * 7 bx, — found * to be 1 and 
15 1, and that the Ordinate of the Arca is 
conſidered as its Fluxion ; we ſhall not ſo clear- 
ly ſee our Way, or perceive how the Truth 
comes out, that Method as we have ſhewed 
before being obſcure and illogical. But if we 
fairly delineate the Arca and its Increment, 
w_ wa the ee two Parts BCFD 

| , and pr regularly b uati- 
ons ee the Ai en ee 
Quantities, the Reaſon of the Thing will 
plain 7 For as x" is equal to the Area 
A BG o is the Increment of x" equal to the 
Increment of the Area, 5. e. to BDHC; 


nn—s 


that is, to ſay, 201 9 n- 24 


BozBDFC+CFH. And: only the Firſt 
Members, on each Side of the Equation being 


retained, vox? I=BDFC: And dividin 


both Sides by o or B D, we ſhall get wad 
BC. Admitting, therefore, that the curvili- 
His equal to the rejectaneous 


Quantity o % - ＋ Ec. and that when 
this is rejected on one Side, that is rejected 


* &f7. 13. 
s tbe Figure in Kell. 26. 
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on the Other, the Reaſoning becomes juſt and 
the Concluſion true. And it is all one whats 
ever Magnitude you allow to B D, whether 
that of an infiniteſimal Difference or a finite 
Increment ever ſo Great. It is therefore Plain, 
that the ſuppoſing the re jectaneous Algebraical 
Quantity to be an infinitely ſmall or evaneſ- 
cent Quantity, and therefore to be neglected, 
muft have produced an Error, had it not been 
for the curvilinear Spaces being equal thereto, 
and at the ſame Time ſubducted from the other 
Part or Side of the Equation agreeably to the 
Axiom. If from Equals you ſubduct Equals, the 
Remainders will be equal. For thoſe Quanti- 
ties which by the Analyſts are ſaid to be ne- 
glected, or made to vaniſh, are in reality ſub- 
ducted. If therefore the Concluſion be true, 
it is abſolutely neceſſary that the finite Space 
CFH be equal to the Remainder of the 


ann 


Increment expreſſed by 


oO - 895, 


equal I ſay to the finite Remainder of a finite 


Increment. 


XXIX. Therefore, be the Power what 
you pleaſe, there will ariſe on one Side an 
Algebraical Expreſſion, on the Other a Geome- 
trical Quanrit 5 cach of which naturally di- 
vides it felt into three Members: The Al- 

cbraical or fluxionary Expreſſion, into one 
which includes ncither the Expreſſion of the 


dacrement 
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Increment of the Abſciſs not of any Power 
thereof, another which includes the Expreſſi- 
of the Increment it ſelt, and a third includ- 
g the Expreſſion of the Powers of the In- 
crement. Geometrical Quantity alſo or 
whole increaſed Area confiſts of three Parts or 
Members, the Fitft of which is the given 
the Secohd a Rectangle under the Or- 
dinate and the Increment of the Abſciſs, and 
the the Third a corvilincar Space. And, com- 
ing the homologous or correſpondent Mem- 
rs on both Sidcs, we find that as the Firſt 
Member of the Expteſſion is the Expreſſion 
of the given Area, ſo the Second Member 
of the Expreſſion will expreſs the Rectangle 
or ſecond Member of the Geometrical Quan- 
tity; and the Third, containing the Pow- 
ers of the Increment, will expreſs the curvili- 
near Space, or third Member of the Geomes 
trical Quantity, This Hint may, perhaps, be 
further extended and * to — Pur- 
pole, by thoſe who have Leifure and Curioſity 
r ſuch Matters. The Uſe I make of it is to 
ſhew, that the Analyſis cannot obtain in Aug- 
ments or Differences, but it muſt alſo obtain 
in finite Quantities, be they cyer ſo great, as 
was beſore obſerycd. | | 


XXX. It ſeems therefore upon the whole 
that we may ſafely pronounce, the Concluſi- 
hon cannot be right, if in order thereto an 
Quantity be made to vaniſh, or be neglected, 
| | cxcept 


H 3 „erer e e AAA Hoa A 


except that either one Error is redreſſed by 
another; or that Secondly, on the ſame Side 
of an Equation equal Quantities are deſtroyed 
by contrary Signs, ſo that the Quantity we 
mean to reject is firſt annihilated; or laſtly, 
that from the oppoſite Sides equal Quantities 
are ſubdued. And therefore to get rid of 
Quantitics by the received Principles of 
Fluxions or of Differences is neither 
Geometry nor good Logic: When the Aug- 
ments vaniſh, the Velocitics alſo vaniſh. The 
Velocitics or Flaxions are ſaid to be prims and 
ultimò, as the Augments naſcent and evas 
neſcent. Take therefore the Ratio of the e- 
vancicent Quantitics, it is the fame with that 
of the Fluxions It will theretote anſwer 
all Intents as well. Why then are Fluxions 
introduced? Is it not to ſhun or rather to 
lliate the Uſe of Quantities infinitely ſmall ? 
ut we have no Notion whereby to cons 
ceive and meaſure various Degrees of Ve- 
locity, beſides Space and Time, or when 
the Times are given, beſides Space alone: 
We have even no Notion of Velocity pres 
ſcinded ſtom Time and Space. When theres 
ore a Point is ſuppoſed to move in given 
Times, we have no Notion of greater or 
leſſer Velocities or of Proportions between Ve- 
locities, but only of longer or ſhorter Lines, 
and of Proportions between ſuch Lines genes 
rated in equal Parts of Time. 8 


G XXXI. 
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XXXI. A Point may be the Limit of 
a Line: A Line may be the Limit of a Sur 
face : A Moment may terminate Time. But 
how can we conceive a Velocity by the bop 
of ſuch Limits? Ir neceſſarily implics bot 
Time and Space, and cannot "a conceived 
withodt them. And if the Velocities of naſ- 
cent and evaneſcent Quantities, i. e- abſtracted 
from 'Time and Space, may not be compre- 
hended, how can we comprehend and de- 
monſtrate their Proportions? Or conſider 
their rationes prime and uitime. For to con- 
fider the Proportion or Ratio of Things 
implies that ſuch Things have Magnitude : 
That ſuch their Magnitudes may be meaſu- 
red, and their Relations to cach other known, 
But, as there is no meaſure of Velocity ex- 
cept Time and Space, the P ion of Ve- 
_ bocitics being only compo of the direct 
Proportion of the Spaces, and the reciprocal 
Proportion of the Times ; doth it not tollow 
that to talk of inveſtigating, obtaining, and 
—— the Proportions of Velocities, ex- 
Gully of Tims and Space, is to talk unin- 


XXXII. But you will ſay char; 4 in the Uſe 
end Application of Fluxions, Men do not o- 
verſtrain their Faculties to a preciſe Concep- 
tion of the abovementioned Velocities, Incre- 
592285 Infiniteſimals, or © any other _— 
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Lacas of a Nature fo nice, ſubtil, and cva- 
neſcent. And therefore you will perhaps main» 
ye. that Problems may be ſolved without 
thoſe inconceivable Suppoſitions : and that, 
conſequently, the Doctrine of Fluxions, as to 
the practical Part, ftands clear of all ſuch Dit- 
ficultics. I anſwer, that if in the Uſe or Ap» 
plication of this Method, thoſe difficuſt and 
obſcure Points are not attended to, they are 
nevertheleſs ſuppoſed. They are the Founda- 
tions on which the Moderns build, the Princi- 
ples on which they proceed, in ſolving Pro- 
blems and diſcovering Theorems. It 1s with 
the Method of Fluxions as with all other Me- 
thods, which preſuppoſe their reſpective Prin- 
ciples and are grounded thereon. Although 
the Rules may be practiſed by Men who net» 
ther attend to, nor perhaps know the Princi- 
ples. In like manner, therefore, as a Sailor 
may practically apply certain Rules derived : 
from Aſtronomy and Geometry, the Principles | 
whereof he doth not underſtand: And as any ® 
ordinary Man may ſolve divers numerical Queſ- "i 
tions, by the vulgar Rules and Operations of 1 
Arithmetic, which he performs and applies 
without knowing the Reaſons of them: Even 
ſo it cannot be denied that you may apply the 
the Rules of the Fluxionary Method: You may 
compare and reduce particular Caſes to gene- 
ral Forms: You may operate and compute and 
ſolve Problems thereby, not only without an 


actual Attention to, or an actual * 
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of, the "Grounds of that Method, and the Prin- 
ciples whereon it depends, and whence it is 
deduced, but even without having ever con- 
ſidered or comprehended them. 


XXXIII. But then it muſt be remembred, 
that in ſuch Caſe Pang ou may paſs for an 
Artiſt, Computiſt, or Analyſt, yet you may 
nt be juſtly eſteemed a = in of Science and 
Demonſtration. Nor ſhould any Man, in vir- 
tue of being converſant in ſuch obſcure Ana- 
Iytics, imagine his rational Faculties to be 
more improved than thoſe of other Men, which 
have been exerciſed in a different manner, and 
on different Subjects; much leſs erect himſelf 
into a Judge and an Oracle, concerning Mat- 
ters that have no fort of Connexion with, or 
Dependence on thoſe Species, Symbols or Signs, 
in the Management whercof he is ſo conver- 
fant and expert. As you, who are a skilful 
Compuriſt or Analyſt, may not therefore be 
deemed skilſul in Anatomy: or vice ver/a, as a 
Man who can difle& with Art, may, ncver- 
theleſs, be ignorant in your Art of Computing: 
Even ſo you may both, notwithſtanding your 
peculiar Skill in your reſpective Arts, be alike 
unqualified to decide upon Logic, or Meta- 
phyhcs, or Ethics, or Religion. And this 
would be true, even admitting that you under- 
ſtood your own Principles and could demon- 


ſtrate them. 


XXXIV. It 
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XXXIV. If it is ſaid, that Fluxions may 
be expounded or expreſſed by finite Lines pro- 
portional to them : Which finite Lines, as they 
may be diſtinctly conceived and known and 
reaſoned npon, ſo they may be ſubſtituted for 
the Fluxions, and their mutual Relations or 
Proportions be conſidered as the Proporti 
of Fluxions: By which means the ine 
becomes clear and uſeſul. I anſwer that if, 
in order to arrive at theſe finite Lines propor- 
tional to the Fluxions, there be certain Steps 
made uſe of which are obſcure and inconceiv- 
able, be thoſe finite Lines themſelves ever ſo 
clearly conceived, it muſt nevertheleſs be ac- 
knowledged, that your proceeding is not clear 
nor your Method ſcientific. For Inſtance, it 
is ſuppoſed that A B being the Abſciſs, B C 


the Ordinate, and / CH a Tangent of the 
Curve AC, Bb or CE the Increment of the 

Abſciſs, Ec the Increment of the Ordinate 
which produced meets H in the Point 7, and 


Cc the Increment of the Carve. The right 
* - Ja 
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Line Ce bei uced to &, there are form- 
ed three nal | xn the Rectilinear CE c 


the Mixtilinear C Ec, and the Rectilinear Tri- 
angle CE TJ. It is evident theſe three Trian- 
are diſſerent from cach other, the Recti- 
incar CE c being leſs than the Mixtilincar 
CE e, whoſe Sides are the three Increments 
abovementioned, and this ſtill leſs than the 
Triangle CE T. It is ſuppoſed that the Or- 
dinate & c moves into the place B C, ſo that 
the Point c is coincident with the Point C; and 
the right Line C K, and 22 the Curve 
Ce, is coincident with the I angent C H. In 
which caſe the mixtilinear evaneſcent Triangle 
Ec will, in its laſt Form, be fimilar to the 
riangle CE T. And its evaneſcent Sides 
CE, Ec, and Ce will be proportional to CE, 
ET, and CT the Sides of the Triangle CE T. 
And therefore it is concluded, that the Flux- 
ions of the Lines A B, B C, and AC, being in 
the laſt Ratio of their evaneſcent Increments, 
are 1 the Sides of the Triangle 
CET, or, which is all one, of the Triangle 
FBC fimilar thereunto. It is particularly 
remarked and inſiſted on by the great Author, 
that the Points C and e muſt not be diſtant one 
from another, by any the leaſt Interval what- 
ſoever: But that, in order to find the ultimate 
Proportions of the Lines C E, E c, and Ce 
(i. e. the Proportions of the Fluxions or Ve- 


Introd. ad Quadraturam Curvarum. 
locities) 


locities) expreſſed by the finite Sides of the 
Triangle TB C, the Points C and e muſt be ac- 
curately coincident, i. e. one and the ſame. A 
Point therefore is conſidered as a Triangle, or 
a Triangle is ſuppoſed to be formed in a Point. 
Which to conceive ſeems quite impothble. Vet 
ſome there arc, who, though they fhrink at alt 
other Myſterics, make no Difficulty. of their 
own, who ſtrain at a Gnat and ſwallow a Camel. 


XXXV. I know not whether it be worth 
while to eee * _ Men may 
to operate m 1 f 
in lach ſort as — the Uſe of Fluxioasy 
Momentums, and Infinitefimals after the fol- 
lowing manner. Suppoſe x to be one Abſcils 
of a Curve, and 2 another Abſciſs of the ſame 
Curye- {ror alſo that the reſpective Areas 
are xxx and 2323: and that z—x is the In 
crement of the Abſciſs, and x x S —xxx the 
Increment of the Area, without conſidering: 
how or how ſmall thoſe Increments may 
be. Divide now 222 —x xx by - & and the 
Quotient will be zz+2x+x* x: and, ſuppo- 
ſing that z and x are equal, this ſame Quotient 
will be 3 * x which in that caſe is the Ordi 
which therefore may be thus obtained inde- 
pendently of Fluxions and Infiniteſimals. But 
herein is a direct Fallacy: for in the firſt place, 
it is ſuppoſed that the Abſciſſes æ and x are 
unequal, without which Suppoſition no one 
ſtep could have been made; and in the ſecond 
* N Pula, 
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place, it -is ſuppoſed they are equal; which is 
a manifeſt Inconſiſtency, and amounts to the 


ſame thing that hath been before conſidered *. 


And there is indeed Reaſon to apprehend , 
that all Attempts for ſctting the abſtruſe and 


fine N Foundation, and a- 
voiding the ine of Velocities, Momen- 
tums, c. will be found impracticable, till ſuch 


time as the Object and End of Geometry are 


better underſtood, than hitherto they ſeem to 
have been. The great Author of the Method 


of Fluxions ſelt this Difficulty, and therefore 


he gave into thoſe nice Abſtractions and Geo- 
metrical Metaphyſics, without which he ſaw 
nothing could be done on the received Princi- 

les; and what in the way of Demonſtration 


hath done with them the Reader will judge. 
It muſt, indeed, be acknowledged, that he u- 


ſed Fluxions, like the Scaffold of a Building, 
as things to be laid aſide or got rid of, as ſoon 
as finite Lines were found proportional to 
them. But then theſe finite Exponents are 
ound by the help of Fluxions. Whatever 


therefore is got by ſuch Exponents and Pro- 


rtions is to be aſcribed to Fluxions: which 
muſt therefore be previouſly underſtood. And 
what are theſe Fluxions? The Velocitics of e- 
vaneſcent Increments? And what arc theſe 
ſame evaneſcent Increments? They are neither 


finite Quantities, nor Quautitics infinitely ſmall, 


*. 15. id 
Folk : nos 
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not yet nothing. May we not call them the 
- © Ghoſts of departed Quantities? 


XXXVI. Men too often impoſe on them# 
ſelves and others, as if they conceived and un- 
derſtood things expreſſed by Signs, when in 
truth they have no Idea, fave only of the ve 
Signs themſelves. And there are ſome — 
to apprehend that this may be the preſent 
Caſc. The Velocities of evaneſeent or naſ- 
cent Quantities are ſuppoſed to be expreſſed, 
both by finite Lines of a determinate Magni- 
tude, and by Algebraical Notes or Signs: but 
I ſuſpect that many who, perhaps never having 
examined the matter, take it for granted; 
would upon a narrow Scrutiny find it impoſſi⸗ 
ble, to trame any Idea or Notion whatſoever 
of thoſe Velocities, excluſive of ſuch finite 
Quantitics and Signs. 


a b C 4 / 7 
r 


Suppoſe the Line K Y deſcribed by the Mo- 
tion of a Point continually accelerated, and 
that in equal Particles of Time the unequa! 
Parts K I. LM, MN, N O Oc. are generated. 
Suppoſe alſo that 2, b, c, d, e, Oc. denote the 
Velocitics of the generating Point, at the ſes 
veral Periods of the Parts or Increments ſo 
generated. It is hs; © to oblerys that theſe 
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Increments are each proportional to the ſum 
of the Velocities with which it is deſcribed: 
That, conſequently, the ſeveral Sums of the 
Velocities, generated in equal Parts of Lime, 
may be ſet forth by the reſpective Lines K I, 
LM. MN, Ec. generated in the ſame Times: 
It is likewiſe an caſy matter to ſay, that the 
laſt Velocity generated in the firſt Particle of 
Time, may be expreſſed by the Symbol a, the 
laſt in the ſecond by b, the laſt generated in 
the third by c, and fo on: that 4 is the Velo- 
city of LM in ftatu naſtenti, and b, c, d, e, 
Sc. are the Velocities of the Increments MN, 
NO, O D, Sc. in their reſpective naſcent E- 
ſtates. You may proceed, and conſider theſe 
Velocitics themſelves as flowing or increaſing 
Quantities, taking the Velocities of the Velo- 
citics, and the Velocities of the Velocities of 
the Velocities, 1. e. the firſt, ſecond, third, E2c. 
Velocities ad infinitum: which ſucceeding Se- 
ries of Velocities may be thus expreſſed. a. b 
4. 25 T4. 4-3 c+3b—a Oc. which 
you may call by the names of firſt, ſecond, 
third, fourth Fluxions. And for an apter Ex- 
3 ou may denote the variable flowing 


ine K IL, K M, KN, Ec. by the Letter x; 
and the firſt Fluxions by *, the ſecond by x, 
the third by x, and ſo on ad infinitum. 


XXXVII. No- 
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XXXVII. Nothing is eaſier than to aſſign 


Names, Signs, or jo Rc to theſe Flux- 
ions, and it is not difficult to compute and o- 
perate by means of ſuch Signs. But it will 
be found much more difficult, to omit the 
Signs and yet retain in our Minds the things, 
which we ſuppoſe to be ſignified by them, 
To conſider the Exponents, whether Geome= 
trical, or Algebraical, or Fluxionary, is no 
difficult Matter. But to form a preciſe Idea 
ot a third Velocity for Inſtance, in it ſelf and 
by it felt, Fic opus, hic labor. Nor indeed is 
It an caſy point, to form a clear and diſtinct 
Idea of any Velocity at all, excluſive of and 
8 from all Length of Time and 

pace; as alſo from all Notes, Signs or Sym- 
bols whatſoever. This, if I may be allowed 
to judge of others by my ſelf, is impoſſible. 
Jo me it ſeems evident, that Meaſures and 
Signs are abſolutely neceſſary, in order to con- 
ceive or reaſon about Velocitics; and that, 
conſequently, when we think to conceive the 
Velocities, fimply and in themſelves, we are 
dcluded by vain Abſtractions. 


XXXVIII. It may perhaps be thought by 
ſome an eafier Method of conceiving Flux» 
ions, to ſuppoſe them the Velocities where- 
with the infiniteſimal Differences are genera- 
ted. So that the firſt Fluxions ſhall be the 
Velocitics of the firſt Diflerences, the N 
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the Velocities of the ſecond Differences, the 
third Fluxions the Velocitics of the third Dit- 
ferences, and ſo on ad ininitum. But not to 
mention the inſurmountable Difficulty ot ad- 
mitting or conceiving Infiniteſimals, and Infi- 


niteſimals of Infiniteſimals, Sc. it is evident 


that this Notion of Fluxions would not con- 
fiſt with the great Author's View; who held 
that the minuteſt Quantity ought not to be neg- 
lected, that therefore the Doctrine of Infinite- 
fimal Differences was not to be admitted in 
Geometry, and Who plainly appears to have 
introduced the Ufe of Velocities or Fluxions, 
on purpole to exclude or do without them. 


XXXIX. To others it may poſſibly ſeem, 
that we ſhould form a juſter Idea of Fluxions, 
by afluming the finite unequal Iſochronal In- 
crements Fa L, LM. MN, Sc. and conſider- 
ing them in flatn naſceuti, alſo their Inere- 
ments in ftatu naſtenti, and the naſcent In- 


. ,crements of thoſe Increments, and ſo on, ſup- 


poſing the firſt naſcent Increments to be pro- 
portional to the firſt Fluxions or Velocities, the 
naſcent Increments of thoſe Increments to be 
proportional to the ſecond Fluxions, the third 
naſcent Increments to be proportional to the 
third Fluxions, and ſo onwards. ' And, as the 
firſt Fluxions are the Vclocitics of the firſt naſ- 
cent Increments, fo the the ſecond Fluxions 
may be conceived to be the Velocitics of the 
ſecond naſcent Increments, rather than the Ve- 
— locities 


nalogy of Fluxions may ſeem better preſerved, 
and the Notion rendered more intelligible. 


XL. And indeed it ſhould ſeem, that in the 
way of obtaining the ſecond or third Fluxion 
of an Equation, the given Fluxions were con- 
fidered rather as Increments than Velocities. 
But the conſidering them ſometimes in one 
Senſe, ſometimes in another, one while in them- 
ſelves, another in their Exponents, ſeems to 
have occahoned no ſmall ſhare of that Confu- 
ſion and Obſcurity, which is found in the 
Doctrine of Fluxions. It may ſeem therefore, 
that the Notion might be ſtill mended, and 
that inſtead of Fluxions of Fluxions, or Flux- 
ions of Fluxions of Fluxions, and inſtead of 
ſecond, third, or fourth, Sc. Fluxions of a 
given Quantity, it might be more conſiſtent 
and leſs liable to Exception to ſay, the Flux- 
ion of the firft naſcent Increment, 1. e. the ſe- 
cond Fluxion; the Fluxion of the ſecond naſ- 
cent Increment, i. e. the third Fluxion; the 
Fluxion of the third naſcent Increment, i. e. 
the fourth Fluxion, which Fluxions are con- 
ceived reſpectively proportional, each to the 
naſcent Principle ,of the Increment ſucceeding 
that whereof it is the Fluxion. 


XLI. For the more diſtin&t Conception of 


all which it may be conſidered, that if the fi- 
| | nits 
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nite. Increment: LM be divided into the Iſo- 
chronal Parts Lm, mz u, u 0, o M; and the In- 
crement M N into the Parts Mp, p 9, 9 r, r N 
Iſochronal to the former; as the whole Incre- 
ments L M, MN are proportional to the Sums 
of their deſeribing Vclocities, even ſo the ho- 
mologous Particles Lm, Mp are alſo propor- 
i to the reſpective accelerated Velocitics 
with which they are deſcribed. And as the 
Velocity with which Mp is generated, exceeds 
that with which Ln was generated, even ſo the 
Particle Mp exceeds the Particle L. And 
in general, as the Iſochronal Velocities deſcri- 
bing the Particles of MN exceed the Iſochro- 
nal Velocities deſcribing the Particles of L M. 
even ſo the Particles of the former exceed the 
correſpondent Particles of the latter. And 
this will hold, be the ſaid Particles ever ſo 
fmall. AM N therefore will exceed L Mit they 
are both taken in their naſcent States: and 
that Exceſs will be proportionai oo the Exceſs 
of the Velocity & above the Velocity a. Hence 
we may ſee that this laſt account of Fluxions 
comes, in the upſhot, to the ſame thing with 
the firſt Þ 
XIII. But notwithſtanding what hath been 


ſaid it muſt ſtill be acknowledged, that the fi- 
nite Particles Lm or Mp, though taken cver 


..* Fee 1he feregoing Scheme in Keck. 36. 
7 Leck. 36. | | 
ſo 
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ſo ſmall, are not proportional to the Velociti 
a and b; but cach to a Series of Velocitics 
changing every Moment, or which is the lame” 
thing, to an accelerated Velocity, by which it 
is generated, during a certain minute Particle 
of Time: That the naſcent Beginnings or 
evaneſcent Endings of finite Quantities, which 
are produced in Moments or infinitely ſmall 
Parts of Time, are alone proportional to given 
Velocities : "bags wa Sond in order to con- 
ceive the firſt Fluxions, we muſt conceive 
Time divided into Moments, Increments gene- 
rated in thoſe Moments, and Velocities pro- 
portional to thoſe Increments: That in order 
to conceive ſecond and third Fluxions, we muſt 
ſuppoſe that the naſcent gra =» or momen= 
tancons Increments have themſelves alſo other 
momentaneous Increments, which are propor- 


tional to their reſpective generating Velocities: 


That the Velocities of theſe ſecond momenta- 
neous Increments are ſecond Fluxions: thoſe 
of their naſcent momentaneous Increments 
third Fluxions. And ſo on ad inſiuitum. 


XLIII. By ſubducting the Increment gene- 
rated in the firſt Moment from that generated 
in the ſecond, we get the Increment of an In- 
crement. And by ſubducting the Velocity ge- 
ncrating in the firſt Moment from that gene- 
1 in the ſecond, we get the Fluxion of a 
Fluxion. In like manner, by ſubducting the 
Difference of the Velocities generating in the 

| two 
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two firſt Moments, from the Exceſs of the Ve- 
ity in the third above that in the ſecond 
Moment, we obtain the third Fluxion. And 
after the fame Analogy we may proceed to 
fourth, filth; fixth Fluxions, Ec. And if we 
call the Velocitics of the firſt; ſecond, third, 
fourth Moments 4, b, c, d, the Series of Flux- - 
ions will be as above, 4. b—a. c—2b+a. 
Age 34. ad infinitum; i. 6. &. K. &. ts 
4d infini | 


tum. 

| XIV. Thus Fluxions may be conſidered 

- __ -. In ſundry Lights and Shapes, which ſeem all 
| equally difficult to conceive. And indeed, as 
it is impoſſible to coneeive Velocity without 
Time or Space, without either finite Length 
or finite Duration +, it muſt ſeem above the 
=— of Men to comprehend even the firft 


uxions. And if the firſt are incomprehenſi- 

ble, what ſhall we ſay of the ſccond and third 
Fluxions, ec? He who can conceive the Be- 
ginning of a Beginning, or the End of an End, 

what before the feſt or the laſt, may 

( be * ſnarpſighted enough to conceive 
theſe things. But moſt Men will, L believe, 

tind it impoſſible to underſtand them in any 

Senſe whatever. | | NG 


XL. One would think that Men could not 
ſpeak too exactly on fo nice a Subject. And 
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yet, as was before. hinted, we may often ob- 
—. 4 the Exponcnts of Fluxions or 
Notes repreſenting Fluxions ate confounded 
with the Fluxions themſelves. Is not this the 
Caſe, when juſt after the Fluxions of flowing 
Quantities were faid to be the Celerities of 
their increafing, and the ſecond Fluxions to be 
the Mutations of the firſt Fluxions or Celeris 
2 EP 2 3 | 
ties, we are told that z. 2. z. Z. 2. 3. re- 
e a Series of Quanitifies, whereof each 

ubſequent Quantity is the Fluxion of the pre- 
ceding; and each foregoing is a fluent Quan- 
ti y having the following one for its Flux- 
ion! | 


- XLVI. Divers Series of Quantities aid Ex- 
preſſions, Geometrical and Algebraical, may 
be eaſily conceived, in Lines, in Surfaces, ir 
Species, to be continued without End or Lis 

mit. But it will not be found ſo eaſy to Con- 
ccive a Series, either of mere Velocitics of o 
mere naſcent Increments, diſtinct therefrom 
and correſponding thereunto. Some perhaps 
may be led to think the Author intended 4 
Series of Ordinates, wherein each Ofdiritte 
was the Fluxion of the preceding and Fluent 
of the following, 1. e. that the Fluxion of one 
Ordinate was it ſelf the Ordinate of another 
Curve; and the Fluxion of this laſt Ordinate 
was the Ordinate of yet another Curve; and 
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ſo on ad infinitum. But who can conceive how 
the Fluxion (whether Velocity or naſcent In- 
erement) of an Ordinate? Or more than that 
each preceding Quantity or Fluent is related 
to its Subſequent or uxion, as the Area of 
_ curvilinear 25 * to its Ordinate; agreeably 

to what the Author remarks, that each pre- 
ceding Quantity in ſuch Series is as the Area 
of a curvilinear Figure, whereof the Abſciſs 
is a, and the Ordinate is the following Quan- 
tit y. ; 


. XLVII. Upen the whole it appears that 
the Celerities are diſtniſſed, and inſtead theres 
of Areas and Ordinates are introduced. But 
however expedient ſuch Angjogica or ſuch Ex- 
preſſions may be found for facilitating the mos 
dern Quadratures, yet we ſhall not find any 
Light giyen us thereby into the original real 
Natute of Fluxions; or that we arc enabled 
to frame from thence juſt Ideas of Fluxions 
conſidered in themſelves. In all this the ge- 
neral ultimate Driſt of the Author is very 
clear, but his Principles are obſcure. - But per- 


haps thoſe Theories of the great Author are 


not minutely conſidered or canvaſſed by his 
Diſciples: who ſeem eager, as was beforc hint- 


ed, rather tooperate than to know, rather to ap- 


y his Rules and his Forms, than to underftand 


is Principles and enter into his Notions. - It is 


__ nevertheleſs certain, that in order to follow 
him in his Quadratutes, they muſt find Flu- 
| 255 cents 
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cents from Fluxions; and in order to this, 
they muſt know to find Fluxions from Fluents; 
and in order to find Fluxions, they muſt firſt 
know what Fluxions are. Otherwiſe they pro- 
ceed without Clearneſs and without. Science. 
Thus the direct Method precedes the Inverſe, 
and the Knowledge of the Principles is ſuppo- 
ſed in both. But as for operating according 
to Rules, and by the help of general Forms, 
- Whereot the original Principles and Reaſons 
are not underſtood, this is to be eſteemed 
merely technical. Be the Principles therefore 
ever ſo abſtruſe and metaphyſical, they muſt be 
ſtudjed by whoever would comprehend the 
Dodrine of Fluxions. Nor can any Geome- 
trician have a Right to apply the Rules of the 
great Author, without firit conſidering his me- 
taphyſical Notions whence they were derived. 
"Theſe how neceflary ſoever in order to Sci- 
ence, which can never be attained without a 
reciſe, clear, and- accurate Conception of the 
Þrincipies, are nevertheleſs by ſeveral careleſſy 
paſſed over; while the Expreſſions alone are 
dwelt on and conſidered and treated with great 
Skill and Management, thence to obtain other 
Expreſſions by Methods, ſuſpicious and indi- 
rect (to ſay the leaſt) if conſidered in them- 
ſelves, however recommended by Induction 
and Authority; two Motives which are ac- b 
knowledged ſuffic ĩient to beget a rational Faith 
and moral Perſwaſion, but nothing higher. 


XLVIII. 
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XLII. You may poſſibly hope to evade 
the Force of all that hath been ſaid, and t6 


ſereen falſe Principles and inconſiſtent Rear 
fonings, by 4 general Pretence that theſe Ob- 
jections and Remarks are Metaphyſical. But 
this is a vain Pretence. For the plain Senſe 
and Truth of what is advanced in the fore» 
going Remarks, T appcal to the Underſtand- 
ing of every unprejudiced intelligent Reader, 
To the ' ſame I appeal, whether the Points re- 
marked upon are not moſt incomprehenſible 
Metaphyſics. And Metaphyſics not of mine, 
but your own. I would not be underſtood 
to infer, that your Notions arc falſe or vain 
becauſe they are Metaphyſical. Nothing is ei- 
ther true or falſe for that Reaſon. Whether 
s Point be called Metaphyſical or no avails 
little. The Queftion is whether it be clear 
or obſcure, right or wrong, well or ill-de- 
TT. 5 


XLIX. Although momentaneous Increments, 
naſcent and evaneſcent Quantitics, Fluxions 
and Infiniteſimals of all Degrees, are in truth 
ſuch ſhadowy Entities, ſo difficult to imagine 
or conceive diſtinctly, that (to ſay the leaſt) 
they carinot be admitted as Principles or Ob- 
jets of clear and accurate Science: and al- 
though this obſcurity and incomprehenſibility 
of your Metaphyfics had been alone ſufficient, 
to allay your Pretenſions to Evidence; yet 


it hath, if I miſtake not, been further __ 
N 3 | that 
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that your Inferences are no more juſt than your 
Conceptions are clear, and that your Logics 
are as exceptionable as your Metaphyſics. It 
ſhould ſeem therefore upon the whole, that 
your Concluſions are not attained by juſt Reg» 
ſoning from clear Principles; conſequently that 
the Employment of modern Analyſts, howe- 
ver uſctul in Mathematical Calculations, and 
Conſtructions, doth not habituate and qualify 
the Mind to apprehend clearly and infer 
juſtly; 4nd conſcquently, that you have no 
Rig t in Virtue of ſuch Habits, to dictate out 
of your proper Sphere, beyond which your 
Judgment is to paſs for no more than that 
ot other Men. i 


L. Of a long Time I have ſuſpected, that 
theſe modern Analytics were not ſcientifical, 
and gave ſome Hints thereof to the Publick 
about twenty five Years ago. Since which 
Time, J have been diverted by other Occu- 
pations, and imagined I might employ my ſelf 
better than in — un together 
my Thoughts on ſo nice a Subject. And 
though of late I have been called upon to 
make good my Suggeſtions ; yet as the Per- 
| ſon, who made this Call, doth not appear to 
think maturely enough to underſtand, either 
thoſe Metaphyſics which he would refute, or 
Mathematics which he would patronize, I 
ſhould bave ſpared my ſelf the Trouble of 
Writing for his Conviction. Nor ſhould 1 
1 _ 
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now have troubled you or my ſelf with this 
Addreſs, after fo long an Intermiſſion of theſe 
Studies; were it not to prevent, ſo far as I 
am able, your impoſing on your ſelf and others 
in Matters of much higher Moment and Con- 
cern. And to the End that you may more 
clearly comprehend the Force and Deſign of 
the foregoing Remarks, and purſue them ſtill 
further in your own Mcditations, I ſhall ſubjoin 
the following es, 


Query 1. Whether the Object of Geome- 
try be not the Proportions of aſſignable Exten- 
ons? And whether, there be any need of 
conſidering Quantitics cither infinitely great or 
infinitely ſmall ? 


Og. 2. Whether the End of Geometry 

not to meaſure aſſignable finite Extenſion ? 

And whether this practical Vicw did not firſt 
put Men on the ſtudy of Geometry ? 


833 the miſtaking the Object _. 
and End of Geometry hath not created nced- 
leſs Difficulties, and wrong Purſuits in that 
Science ? 


Qu. 4+ Whether Men may properly be ſaid 
to proceed in a ſcientific Method, without 
clearly conceiving the Object they are con- 
verſant about, the End propoſed, and the 
Method by which it is purſued? 

5 Qu. 


The Analyſt: Tf 


u. . Whether it doth not ſu that every 
ES. Number of Parts nay be contained 
in ſome aſſignable Magnitude ? And whether 
it be not unneceſſary, as well as abſurd, to 
ſuppoſe that finite ion is infinitely di- 
vitible ? 


© 6. Whether the Diagrams in a Geo- 
metrical Demonſtration are not to be conſide= 
red, as Signs of all poſſible finite Figures, of 
all ſenſible and imaginable Extenſions or Mag 
ritudes of the ſame Kind? 


Au. 7. Whether it be poſſible to free Geo- 
metry from inſuperable Dithculties and Abſur- 
ditics, ſo long as either the abſtract general 
Idea of Extenſion, or abſolute external Exten- 
ſion be ſuppoſed its true Object? 


Qu. 8. Whether the Notions of abſolute 
Time, abſolute Place, and abſolute Motion be 
not moſt abſtractedly Metaphyſical? Whether 
it be poſſible for us to meaſure, compute, or 
know them? 


Og. 9. Whether Mathematicians do not 
engage themſelves in Diſputes and Para- 
doxcs, concerning what they neither do nor 
can conceive * And whether the Doc- 

| ering 
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trine of Forces be not a ſufficient Proof of 


. Qu. 10. Whether in Geometry it may not 
fe to conſider aſſignable finite Magnitude, 
without concerning our ſelves with Infinity? 
And whether it would not be righter to mea- 
{ure large Polygons having finite Sides, inſtead 
of Curves, than to ſuppoſe Curves are Poly- 
gons of infiniteſimal Sides, a Suppoſition ndi- 
ther true nor conceivable ? | 


Os. 11. Whether many Points, which are 
not readily aſſented to, are not nevertheleſs 
true? And whether thoſe in the two fol- 
lowing Queries may not be of that Num- 


_ 


. 12. Whether it be poſſible, that we 
ſhould have had an Idea or Notion of Ex- 
tenhon prior to Motion? Or whether if a Man 
had never perceived Motion, he would ever 
have known or conceived one Thing to be di- 


ſtant from another ? 


Qu. 13. Whether Geometrical Quantity 
hath coexiſtent Parts? And whether all Quan- 


* See 8 Lais Treatiſe De Motu, publiſhed at London 
in the Year 1721. TY Fe 
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tity be not in a flux as well as Time and Motis 
On 5 * 0 £5 4 "OM 


Qa. 14., Whether Extenſion can be ſup⸗ 
poſed 70 Attribute of a Being immutable and 
eternal! 5. * 


Qu. 15. Whether to decline etamining the 
Principles, and unravelling the Methods uſed 
in Mathematicks, would not ſhew a bigotry in 


Mathematicians ! 171 » 


Du. 16. Whether certain Maxims do not 
aſs current among Analyſts, which are ſhocks 
ing to good Senſe ? And whether the Coms 
mon Aſſumption that a finite Quantity divi, 
by nothing is infinite be not af this Nums 
r 


| 2s 17. Whether the conſidering Georties 
trical Diagrams abſolutely or in themſelves, 
rather than as Repreſentatives of all aſſignable 


Magnitudes or Figures of the ſame Kitid; be 


ane a principal Cauſe of the ſuppoling finite 
xtenſion infinitely diviſible 5 and of all the 
Difficulties and Abſurdities conſequent theres 


upon ? * 


Qa. 18. Whether from Geometrical Propo- 
ſitions being general, and the Lines in Dia- 
rams being therefore general Subititutes or 
epreſentatives, it _ not follow that we 


_ 
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may not limit or conſider the Number of Parts, 
into which ſuch particular Lines are divifi- 


ble? 


u. 19: When it is ſaid or implied, that 
ſuch a certain Line delineated on Paper con- 
tains more than any aſſignable Number of 
Parts, whether any more in Truth ought to 
be underſtood, than that it & a Sign indiffe- 
rently * all finite Lines, be they 
ever ſo Great. which relative Capacity 
it contains, i. e. ſtands for more than an 
aſſignable Number of Parts? And whether it 
be not altogether abſurd to ſuppoſe a finite 
Line, conſidered in itſelf or in its own poſi- 
tive Nature, ſhould contain an infinite — 
ber of Parts? 


Qu. 20. Whether all Arguments for the 
infinite Diviſibility of finite Extenſion do 
not ſuppoſe and imply, either general abſtract 
e Obe 1 external Extenſion to be 
the Object o ometry ? And, therefore 
whether, along with thoſe Suppoſitions, 


1 alſo do = ceaſe and va- 


— 5 21. Whether the ſuppoſed infinite Di- 
viſibility of finite Extenſion hath not becn a 
Snare to Mathematicians, and a Thorn in their 
Sides ? And whether a Quantity infinitcly di- 
| » miniſhed 


. 
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miniſhed and a Quantity infinitely ſmall are 
g | 3 


not the ſame 


Ne 22. Whether it be neceſſary to conſi- 
der Velocities of naſcent or evaneſcent Quan» 
tities, or Moments, or Infinitefimals ? And 
whether the introducing of Things ſo in» 
3 be not a Reproach to Mathemas» 
ticks? n 


u. 23, Whether Inconſiftencies can be 
Truths? Whether Points repugnant and ab- 
ſurd are to be admitted upon any N 1 
or in any Science? And whether the Uſe o 
Infinites ought to be allowed, as a ſufficient 
Pretext and Apology, for the admitting of ſuch 
Points in Geometry ? 

Du. 24. Whether a Quantity be not pro- 
rly ſaid to be known, when we know its 
e to given Quantities? And whe» 
ther this Proportion can be known, but by 
_ Expreſſions or Exponents, either Geometri- 
cal, Algebraical, or Arithmetical ? And where 
ther Expreſſions in Lines or Species can be uſe- 
ful but ſo far forth as they are reducible. to 
Numbers ? IN 


4. 25. Whether the finding out proper 
Es rdon. or Notations of Quantity be not 


the moſt general Character and 'Tendency *. 
& 


WR” 75 The Analylt, 
E Mathematicks? And Arithmetical C 
ration that which _ _ defines their 


Vie? ; 407 


” Qr. 26, Whether Mathenkiticiune have ſuf- 
ficiently conſidered the Analogy and Uſe of 
Signs ? And how far the ſpecific limited Na- 


fure of Things correſponds thereto ? 


—5 27. Whether becauſe, i in 8 2 gc- 
_ Heral Caſe of pure Algebra, we are at full lis 
berty to 9 — a Character denote, either a po- 


firive or a negative Quantity, or nothing at all, 
e therefore in a Geomerrical Cale, limi- 


5 by "Hypotheſes and Reaſonings from parti- 
lar Properties and Relation of igurcs, claim 
the ſame Licenſc ? 


Qa. 18. Whether the Shifting! of the Hy- 
8 55 „ or (as we may call ing the fallads 

uppoſirionis be not a Sophifm, chat far and 
wide 'infe&s the modern Reafonings, both in 
the mechanical Philoſophy . in the abſtruſe 


* fine Geometry ? 


"Qu, 29. Whether we can EM an 1- 
dea or Notion of Velocity diſtinct from 
and excluſive, of. its Meaſa ures, as WE can 

of Heat diſtinct from and excluſive of the 
tes on the Thermometer, by which 
ir, 15 meafured? And whether this be not 
ſuppoſed 
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pole in the Reaſonings of modern Ang» 
yits ? ; 99 ST 5 * 1722 ” — * 


Qu. 30. Whether Motion can be ** 


1% 


ceived in a Point of Space? And if 


Motion cannot, whether Velocity can ? 
And if not, whether a firſt or laſt Ve- 
Jocity can be conceived in a mere Limit; 
either Initial or Final, of the ddſeribed 
Space ? "I. 


Qu., 31. Where there are no Inere- 
piety, whether there can be any Ratio of 
ncrements ? Whether Nothings can be cons 
ſidered as proportional to real -Quantities? 
Or whether to talk of their Proportions be 
not to talk Nonſenſe? Alſo in what Senſe 
we are to underſtand. the Proportion of 
a Surface to 4 Linc, of an Area to an 
Ordinate? And whether Species or Num- 
bers, though, properly expreſſing Quantities 
which are not h encous, may yet be 
= os expreſs their Proportion to each o- 

er! 7 . 2 


Qu. 32. Whether if all affignable Circles 
may be Squared, the Circle is not, to all In- 
tents and Purpoſes, ſquared as well as the Pa- 
rabola ? Or whether a parabolical Area can in 
15 be meaſured more accurately than a Cir» 
cular | R 00] 


u. 
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Qs. 33. Whether it would not be righter to 
approximate fairly, than to endeayour at Ac- 


ny 22 2 


. 34 "Whether it oct” not be more 


decent to oy Woke 1 Tryals and Inductions, 
than to pretend to emogſtrate by falſe Prin- 


ciples? 


35 Whether there be not a Way of of 
arriving at Truth, although the e 

not ſcientific, nor the — 2 — uſt - 
whether ſach a Way nt to, called 
Knack or ce l 5 


. 36 des en be Science 


Concluſion, where there, is not E- 
vidence of the Principles? And whether 
a Man can have Evidence of the Prin- 


cCiples, without underſtanding them ? And 


e whether the Mathematicians - of 
the preſent Age act like Men of Sci- 
ence, in taking 5 much more Pains to ap- 


ply cheir 4:4 8h gonad to undorſtand 
them ? 


ne 37. Whether the tel Genius wreſt- 
ling w aith falſc Principles may not be * V0; 
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And whethet accurate Quadratures can be obs: 
tained without new Poftulata or Aſſumptions ? 
And if not, whether thoſe which are intel» 
ligible and conſiſtent ouget, _ to be . 


ferred to the N 
and XXIX. 


u. 38. Whether tedious Calculations in 
— ra and Fluxions be the likelieſt Method 

to improve the Mind? And whether Mens 
being accuſtomed tv reaſon altogether 2 
bout Mathematical Signs and Figures, doth 
not make them at a loſs how to reaſon wich- 
out them? 


Du. 39. Whether, whatever Readineſs * 
lyſts acquire in ſtating, à Problem, or finding 
apt Expreſſions for Mathematical Quantities, 
* Fans doth neceſſarily infer a proportions» 


ble Ability. in conceĩving and expreſſing 2 
Matters? 


u. 40. Whether it de not N 
of or Rule, that one and the fame Co- 
efficient dividing equal Products gives equal 
Quoticats ? And. yet whether ſuch Coeffici- 
ent can be interpreted by o or — 
Or whether any one will ſay, that if the 

uation 2X0 = $5 Xo, be divided * o, the 
Hoaticats on both Sides arc equal? Whether 
therefore 


Ad ging No- 
nnder the. Notion of Quantity may 
haye betrayed Men into falſe Reaſon- 


* 
= 


- 
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4. Whether in the moſt general Reas 
„Huis about Equalitics and Proportions, Men 
not demonſtrate as well as in Geometry? 
© Whi in ſach Demonſtrations, they are not 
obliged. to the: ſame ftrit Reaſoning as in 
' ? And whether ſuch their Reas 

Wings are not deduced from the fame Axioms 
wich thoſe in Geometry? Whether therefore 
Algebra be not as truly a Science as Geome- 


— — —_—__ — 3 = 
= = 1 C ? 
* — 
* 
2 * 


— » Qs: 4 Whether Men may not rea- 
| fon in ics as well as in Words? Whe⸗ 


4 ther the fame Rules of Logic do not obtain 
1 in both Caſes? And whether -we have not a 
. Right to expect and demand the ſame Evidence 


9 


- Os. 43- Whether an Algebraiſt, Fluxio- 

viſt, Geometrician or Demonſtrator of any 
kind can expect Indulgence for obſcure Prin- 

' Ciples or incorrect Reaſonings ? And whe» 
- - {Ther an Algebraical Note, or Species can 85 


SA. 


N 4 Yo ; : | Aa __ 2 
* he End of 4 Proceſs be interpreted In a Senſe. ** 


"7 a WO FA N=.» 


| Analyſis to Geometry, Men may not have ads 
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which could not have been fubſtituted for it "3: 
at the Beginning? Or whether any particular MY 
3 can come N a gegeral Caſe 

wh oth not econfiſt the reaſoning. . 


. & 5 * 0 


rng 
4 4 
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Qs. 44 Whether the Differener betiügeeng 
© mere Computer and a Man of Science” 
be not, that the One tes», on Prin- 
ciples clearly e by Rules 4+ 
Nor: wt demonſtrated, whereas the Other doth 


Qu. 45 Whether although Geometry be 9 4. 
Science, and Algebra allowed to be a Scis ; 
ence, and the Analytical a'meft excellent Mes 
thod, in the Application nevertheleſs of the 


mitted falſe Prinei wrong Methods of 
Reaſoniug? . — * A isbn THO 


46. Whether, although Algebraical Regs 
PE. are admitted th — 0 Ren 
when confined to Signs or _ & ge⸗ 
neral Repreſentatiyes of Quantity, yo inay- 
not nevertheleſs fall into Error, if, when you 
limit them to ſtand for particular Things; you 


do not limit your ſelf to reaſon confiſtently - 
with the Nature of * particular 1 4 
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And whether ſuch Error = to be Wi 
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to pure Algabes © 


th, 47- Whether "A View of 0 
ticians doth I © 


7 be 5 


4 ae may * 
| Met ylics as well as unſound ? 
Sound as wel as unſound Logic? And whe- 


tber the modern Analytics may not be 


brought under l 
9 PLE 5 


„ 2 45 . there te not really. « 
Philoſophia prima, à certain tranſcendental 
Science ſuperior: to and more extenfrve 
than Mathcmarticks” which it might behove 
— Analyſts rather to learn than de- 


"6 er e the "ho 


cCovery pr; Mathematical Learning, there 


have not been 1 tual Diſputes and Contro- 
Verlies among the Mathematicians ? And he- 
ther this doth. not a the Evidence of 


194 r 
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"Qu. 51. Whether any Thing, e but <a 


' Phyhcs and ic can open the Eyes of Ma- 
thematicians extricate them out of _— 
Difficultics a 

4. Whether upon ** KEN Princi-" 


pg ny can by any Divifion or Sub- 
Airiges though carried cver ſo far, be redu- 
ced to nothing 4 | , 


ether if the Faa of IE i 
8 1 ha and this Practice be Mea- 
ſuring, and we. ye Fe only aſſignable Ex- 
tenſions, it will not follow that unlimited Ap- 
proximations completel Y, anſw et A . 
of ee | 4 | 


2 4 Whether the e Thing which 


are now done by e may not 5 dono-- 


by finite | Quantities whether this 
would not be « great Relieſs ito the Imagina- 
Men? and W of eee 


ts 88. Whether thoſe e ee 
Phyficians, Anatomiſts, and Dealers in the 

Afrimal Occonomy, who admit the Doctrine 
of Fluxions with an implicit Faith, can with 
7 
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ties ? 


en of en EE I 
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grace inſult other Men for bellerig 


Ss they do not drehend , 


e. 66. Whether the Co adi, Ex- 
rimental, and Mathematical Philoſophy ſa 


pe 
eh 2 in the laſt Age, hath not 


rolled Mens Attention; ſome 
pare my It. windy have FOOL. employ= 


"0 . Whether from this, and other 
concurring Cauſes, the Minds of ſpeculative 
Men haye not 0 born downward; to the 
debaſing and ftupifying of the higher Facul- 
Kad whether we may not hence ac- 
count for that prevailing Narrowneſs and Bi- 

try among many who paſs for Men of 

tence, their Incapacity for Things Moral, 
Intellectual, or Fe their Proneneſs 
to meaſure all Lis? 42] Scale and Experi- 


179 7 * 


58 Whether it 4 really. an Eff: of 


__ that the fame Men Loy — the 


reat Author for his * and deride 
for his — | 


Qs. 59. If certain Philo, ea Virtuoſi / 


of- the preſent Age have no Religion, whe» = 


ther it can bg un, aith ? 
4 Qu. 60 
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Qu. 60. Whether it be not à jultdr Wink CIR 
of Reaſoning, to recommend Points of Fairly” 
from their Eilects, than to . demonſtrate 5 
thematical Principles by their: Concluſions ? ; 


4, 61, Whether it be nbt leſs en 
80 admit Points above Reaſon than cone 4 
trary to Reaſon? | 11 3 fe! * ZA | | 
- Qu, 62. Whether Myſteries may not with 
25 Right be allowed of in Divine Faith, 
than in Humane Science? | * 


i Fe | N 
Qu. 63. Whether ſuch Mathematicians as . 
oy out againſt Myſteries, have ever examin- | 
cat 1 . 


— 


heir on Principles © 


. 64. Whether Mathematicians, wha 
are 1o/clicate in religious Points, are ſtrict- 
ly ſcrupulous in their own Science? Whether 
they do not ſubmit to Authority, take things 
upon Truſt, belieye Points inconceivable ? 
Whether they have not their Myſterics, and 
what is more, their Repugnancies and Cons 
traditions? 


Q. 65. Whether it might not become 
Men, who are puzzled and 88 about 
their own Principles, to judge warily, can- 
didly, and modeſtly concerning other Mat- 


ters? : 
Ny. 66, 


Pœenliar 
whether the des 
lohdelity can be alcribes to Die 
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